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(54) .mage d.sp.ay apparatus inc.ud.ng current controlled light emitting elements and dr.vlng 

method therefor 



(57) Each pixel (PXL) includes a light emitting ele- 
ment (OLED) with a brightness value which varies de- 
pending upon an amount of current supplied thereto, a 
f irst TFT (TFT1 ) controlled by a scanning line (X) lor writ- 
ing brightness information given thereto from a data line 
(Y) into the pixel, and a second TFT (TFT2) for control- 
ling the amount ol current to be supplied to the OLED 
corresponding to the brightness information written. 
Writing of the brightness information into each pixel 
(PXL) is performed by applying an electric signal corre- 
sponding to the brightness information to the data line 
(Y) while the scanning line (X) is selected. The bright- 



ness information written in each pixel (PXL) is held by 
the pixel also after the scanning line is placed into a non- 
selecled state so that the OLED can continue lighting 
with a brightness value corresponding to the brightness 
information held by the pixel (PXL). A stopping control 
line compulsorily extinguishes the OLEDs of the pixels 
connected to the same scanning line (X) at least in a 
unit of a scanning line (X) so that the OLEDs are placed 
into an extinguished state Irom a lit state within a penod 
of one scanning cycle after the brightness information 
is written into the pixels (PXL) until new brightness in- 
formation is written into the pixels (PXL) subsequently. 
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Description 

BACKGROUND OF THE INVENTION 

5 [0001] This invention rentes to an image display apparatus which includes a pixel whose brigh <^ ^ ™^ 
wfthasignal,andmore particularly toan image display apparatus which include*, for each pixeU^ 
lor emitting light with brightness which is controlled with current such as an organic electroluminescence (EL) element. 
Z sScally. the present invention relates to an image display apparatus of the active matrrx type wherein £ 
amount ol current to be supplied to a light emitting element is controlled by an act,ve element such as a held effect 

io transistor of the insulated gate type provided in each pixel. i,.i. Momm « 1 (in 
[0002] Generally, in an image dispfcy apparatus of the active matrix type, a large number o ' P^™"W£ " 
amatrb, and *e intensity of light is controlled for each of the pixels in response to ^~' n *™^^"2 
to display an image. Where liquid crystal Is used as an electro-optical substance, the transmission factor of art port 
varies inresponse to a voltage written in the pixel. Even wfth an image display apparatus of the ac rve ma nx type 

« which employs an organic electroluminescence material as an electronical substance, basic operate » mM 
Zwhere liquid crystal is employed. However. dWerent from a liquid crystal dsplay apparatus an organic EL disp ay 
apparatus is an apparatus of the self light emission type wherein each pixel has a light emrtt.ng d"^"* J* 
o£anicELdispla Apparatus is advantageous in that it 

apparatus, that ft does no. require a back light and that it has a higher responding speed^The brightness of each 
20 individual ight emitting element is controlied with the amount of current. In other words, the organic EL W » 
significantly different from the liquid crystal display apparatus and so forth ,n that the hght e m,tt.ng elements are of the 
current driven type or the current controlled type. 

[0003] Similariy to the liquid crystal display apparatus, the organic EL display apparatus can possibly use a smpto 
E system or an actrve matrix system as a drrving system therefor. Afthough the former ,s simple in structure. * k 

25 difficult to implement a display apparatus of a large size and a high resolution Therefore, ^ J* 

is directed to development of organic EL display apparatus of the act W e matnx system. In the organs EL d splay 
apparatus of the active matrix system, current to flow to a light emftting element P™^"?^*?™™^ 
an active element usual.y in the form of a thin fiim transistor which is a kind of a Held ef.ec transit insulated 
gate type and may be hereinafter referred to as TFT. An organic EL display apparatus of the acUve matrDC system « 

» 552* for example, in Japanese Paten. Lafc^en No. Hei 8-234683, and an equrvalent circuit for « pixehn he 
organic EL display apparatus is shown in FIG. 10. Referring to FIG. 1 0, the pixel PXL shown includes .* I ight em.tjng 
element OLED a first thin film transistor TFT1. a second thin film transistor TFT2, and a ho,d '"9 ^ 
liqht emitting element OLED is an organic electroluminescence (EL) element. Since an organic EL element in most 
cfses has a 9 rec,ification property, it soften called OLED (organic |ght emitting diode) and. n F,a _ia «he .mrt of a 

.5 diode is used for the light emil.bg element OLED. However, the light emitting etemen. is not limrted to an OLED, but 
may be any element onlyHme brightness thereof is controlled wfththearr»untof« 
always required for an OLED to have a rectification property. In the pixel shown in FIG. 10, a reference ° 
potential) is applied to the source S of the second th* film transistor TFT2. and the anode A (posrtrve eleotrode)of the 
Sremittin^lement OLED is connected to a power supply potential Vdd while the cathode K (negate electrode .s 

« the drain D of the second thin film transistor TFT2. Meanwhile, the gate G of the first t hn Ah. . M£ 

TFT1 is connected to a scanning line X and the source S of the first thin film transistor TFT is ^° nne ^ |? ^ '^^'''l ^ 
Y. The drain D of the first thin film transistor TFT1 is connected to the holding capactor Cs and the gate G of the second 

£oo? "tocluse the pbce, PXL to operate, the scanning line X ta placed into a seated state first and then 
« a data potential Vdata representative of brightness information is applied to the data line Y Con^uent^ thin 
filmtransistorTFTlis rendered conducting, andtheholding capacitor Cs is charged or discharged "d**^*"** 
of the second thin film transistor TFT2 becomes equalto the data potential Vdata. ^^ n ^Zlr^2 
into a non-selected state, then the first thin film transistor TFT1 is turned off. and the seconc min film trans. lor TFT2 
is electrically disconnected from the data line Y. However, the gate potentfel of the second th.n film transistor TFT2 .8 
so held stably by the holding capacitor Cs. The current flowing to the light emitting element OLED through the second 
thMm» 

TFT2. and the light emitting element OLED continues to emit light with a brightness value correspond.ng to the amount 
of current supplied from the second thin film transistor TFT2. 

[0005] In the present specification, the operation of selecting a scanning line X to transmit a potent*! of a data line 
65 Y to the inside of a pixel is hereinafter referred to as -write" Where the current flowing between the drain and the 
source of the second thin film transstor TFT2 is represented by Ids, this is drw.ng current flowing to the hghr ernffing 
element OLED. If it is assumed that the second thin film transistor TFT2 operates in a saturabon region, then the current 
Ids is represented by the following expression: 
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Ids = (1/2) • M • Cox • (W/L) • (Vgs - Vth)- ^ 

= (1/2) • M • Cox • (W/L) • (Vdata - Vth)- ... (1) 

where Cox h a gate capacitance per uni. area and is given by the following expression: 



(2) 

Cox = eO • er/d 
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elementOLED. . ^..n.rtinnoftheDbcelPXLshowninFIG. 10.it writing ot the data 

[0007] As described hereinabove, wrth the c.rcurt ^ s,r "^"°" h L Xl t inues to emit light with a fixed brightness 
potent Vdata is performed once, then ^^J^S^^W numbl o. such pfcels PXL are 
value for a period ot one scanning cycle (one frame [^^J™^* Reactive matrix type can be constructed, 
arranged in a matrix as shown in FIG. 1 1 , then an .mage d.splay a pparal £ * ™ a * ||nes X1 to XN , or 

As seen from FIG. 11, a conventional image 'S^S^SSl a conning wtth .he NTSC 

selecting pixels PXL in a P^^'^f 1 ™" 9 ^ (data potentials Vdata) for driving the 

standards), and a plurality of data tines Y "V™^^ other such that the pixe.s 

pixels PXL. The scanning lines XI to XN and the data j! 0 ^* \ ^ * ^^*^g^g S xi to XN are connected to a scanning 
PXLmaybearran g ed*amatrixatin1er»^^ 

,ine drive circuit 2! , and the data lines Y are com* ^ * ■ *J Sg of th^ data potentials Vdata is repeated sue- 
successively selected by the scanning line *™ en ™£^l^£^ a desired knag., while, in an image 
cessive* from the data lines Y by the data line , drive ^^JJ, I each pixel PXL em«s light onhy at a 

display apparatus of the simple matnx type he ^ jn RG . „ I adva n,ageous in that, since 

selected instant, the image display apparatus of the ac, ^f^ P after wriling into it is completed, the peak 
the light emitting element ot each pixel PXL continues ^ ' ^\^J.g^ °^ ^ e ^, ^j m p are d with that of the image display 
brighLss (peakcurrent)of the ^• m ^» e, ^^SSS^S^ size and a high resolutton. 
apparatus of the simple matrix type, particularly where the d»ptay ^v-ce 9 Re ^ e|ement8 

pSoq F.G. 12 is an equivalent circuit diagram showing a ™^°™ X ™*Z oXed by , ik9 reference characters 
corresponding to those of the conventional •^^J^J^TuJT. «e.d effect transistor of the N- 
to facilitate understanding. While the P?J> pi)(e , struc , U re of FIG. 12 uses a field effect 

channeltypeforttethinfilmtrans,^ 

transistor of the P-channel type. ^^• n ^^^'^ ne anode A is connected to the drain D ol the 
ol ED is connected to the negative power supply potential Vdd ana tne anoae 

Snd thin f i.m transistor TFT2 conversely to those * ^ of the pM PXL shown h FIG. 

[0009] FIG. 13 is a cross sectional view * chema, « a * * how !"9 !, cement OLED and the second thin film transistor 
\ 2. However, in order to facilitate illustration, onry t e 'gJ^Ja^SiS^SK^ to. an organ* EL layer 
TFT2 are shown in FIG. 1 3. The l,ght emtting ^element £ e(xt electrode n0 is provided separately 

11 and a metal electrode 12 ptoced one on an ottie Mn th *°%£™to^aUED. and is formed Irom a transparent 
tor each pbori and functions as the anode A of he light em tting, ^mmonly among the pixels and functions 
conductive film of, lor example, .TO. T ^'*^ 12 are connected common* 

as the cathode K of the light emitting e ^^ll^^'^yer 11 is a composite film including, tor example, a 
to a predetermined power supply potential Vdd. The °<^*^""'* e P Diamyne is vapor deposited as the 
posiL hole transporting layer anc I an «"£^2n* 1 anode A (£>sit*e ho.e injecting 

positive hole transporting layer on the ^^^^Z^ teyer on , he positwe hole transporting layer, and 
; electrode) and A.q3 is vapor deposited as the ^'^^^^ £ ctrod e) is lormed on the electron 
then the meta, electrode 12 which ^^^^^S^ aluminum. The light emitting e.ement 
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, , u ♦ ih- Q nnH fl and the cathode of the light emitting element OLED having such a structure as 

transporting layer. , r=nei ,,or TFT2 includes a gate electrode 2 formed on a substrate 1 made 

[0010] Meanwhile, the second th.n film 1ransistor TFT2 .ndudes ^a HP» semiconductor thin 

of glass or the like, a gate insuring film 3 placed on ^^^^^^m^L semiconductor thin 

f ilm 9 4 placed on the gate electrode 2 TFT2 includes a 

film 4 is formed from, for example, a P°'^ all '" e ^ c ° n ™™ be supplied to the light emftting element OLED. 

elements mentioned above with another interlayer insulating film 9 8 ' 

described above 

[0011] ThefirstsubjemobesolvedwhensuchanELd^ 
istobeformed is that the degreeof freedom 
for centreing the amount of current to flow ^ 
dances, pmcticaldes^ 

to freely adjust the display brightness of the ent.re scr ^2?^ ™\^Srence to FIGS. 10 to 13. In a typical 
parameters w*h regard to the — ) 1 .000. the number of 

design example, the screen size is 20 cm * 20 «n. In« ^umbe r « y a g = ^ ^ ^ 

columns (data line number) 1,000, the p<xe size S - : 200 pm£2W pm,^ p g ^ ^ ^ ^ ^ 
efficiency of the light emitting element E = 10 cd/A the ^ ^ 9 9 100 cm2/ 

transistor TFT2 d - 100 nm, the ^^^^i ZfSS Vgs ™ (driving voltage) Vp = 5 V In 
V • Es, the peak current per p.xel p = Bp/ExS - OB pA , ttw ^ ™" ex * mp | eof me seC ond thin film transistor 
ST^c^^ 0) - (2, *. -inabove 

as follows: 
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Channel width: 
Channel length: 



W = 5 um 



L= {W/(2*Ip)l •u«Cox«Vp' 

= 270 u.m •» W 



[0012, Here.itisthefirstprob.emth^ 

Ln the pixel size (S = 200 prn X 200 urn). As suppress the peak current .p to ap- 

proportion to the channel length L. In the example desenbed abov* , . orde to supp p ^ 

Jroximatefy 0.8 pA which is sufficient for «*»^ . t -^' pT xs T St ng in reduction of the iight 
not preferable because it Wto*^<^««° [^] 2 ^ Sen resides in that, « a brightness 
emitting area. Besides, refinement of pixe s ^ M J^^^^^t> forth are given, then there is little 
value (peak current) required and parameters fj^^'^^Z, a possible idea fa reducing the 

light emitting element OLED with a very 6mall driving 5* ^ . n^^^stnenlhe voltage step per one gradation 

= 5V,i, ft istried« 

is approximately 5 V/64 = 80 mV in average, n ™ v °'"jL ; Accordingly, ihere isa limitation also to reduction 
display is influenced by WB ^ e ^^ J^^S?L« parameters such as the carrier 

ol the peak value Vp of the driving voltage. u^f^^j^-^Q^ai^ difficult to control process parameters 

that it is difficult to perform practical designing. 
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dispiayapparatusofatetev^^ 

of the entire screen can be adjusted ireeiy. i-or Bxam P'«' hrinn , nS ss low conversely when the image display 

addressing. „„„ ara „ lc „f the active matrix type, it is difficult to arbitrarily adjust the 

[0014] However, with an organ* ^P'**^ 

display brightness of the entire screen. As described above "J , , enqth L 0 f the TFT2. Accordingly, in 

cunen, l P , and the peak current ip increases ,n 2. however, cannot be employed 

order to lower the display brightness, the channel ^ 

as a countermeasure for selecting the d IS play brightness arbrt ranly ' b a. jmt. * va|(J6 v 

is to reduce the peak value Vp of the driving voltage ,n order "^^^^SLy where it is desired 
is reduced, then deterioration of the picture qua! y it I. a matter of course that 

so torth. 

SUMMARY OF THE INVENTION 

brightness freely and simply. «^ r Hinn tn a first asoect of the present invention, there is 

[0016] in order to attain the object J^^tJ^iS^^ a'plurality o, scanning lines 
provided an image display »^*^™^TS a plurality of data lines extending perpendicular* to the 
for selecting the pixels in a predetermined scanning cycie a , p ' » d a , i ntersectln g points 

scanning lines for providing brightness ^ fitting element for emlthg light with a 

of the scanning lines and the data lines, each of the P^^*^ J^^j; a first actjve element controlled 
brightness value vvhich varies depend'^ 
by one of the scanning writing the bnght^ 

andasecondactrveelementforcontrollingtheamountofc^ '^^g , JE£^ lrito eaC h of the pixels being 
, 0 the brightness information written in the pocel, wr«,ng ^ ^ ^1^ " the data .ine connected to the 
performed by applying an electa ' "J^jJ^^^ wr«en in each o. the pixeis 

pixel while the scanning line connected to the pixel is seiecieo, ineu « non -selected state so that 

being held by the pixel also after the scanning line •^^Ji^^S^,** * the brightness 
the tight emitting element of the pixe. can continue hghting w h e Lents of those of 

information held by the pixel, and control means for «^^^^S unttrta^ln9lIneaotMtli»l^ 
the pixels which are connected to a same one «J£ '^^J J ^riod of one scanning cycle after the 

emitting elements are placed into I wrtoen into the pixels subsequently, 

brightness informal ,s wrrtten mto the pixels unt new bngm ne ^ 

[0017] Preferably, the control means m ce ^ff^^^^7^ one scan ning cycle after the brightness 
[0018] The ,mage display "^"^^T^J^Stne form of a field effect transistor of the insulated gate 

a« TO *co» 0 IU« e p».«afor^i»P«^ 
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second acfrve element and a second tern* .. i conn^ac ^ 

connected* a same one of Ihe scann.ng lines to ^h *he P. e 1 » "Jjj^'j , J 8> and ^ control means 

ments of the pixels. otherwise such that each of the pixels further includes a 

[0022] The image display apparatus may be constr ucte d "** ™ jnsu|at ^ ^ te type which forms 

capacity element having an end 

the second active element for controlling the amount ^current to low to ^ j ottnefjeld e1fect 

brightnesa inlormation is written into the pixel rthftnwtefl suc h that pixels lor red, green and blue are 

S£o^ Sale tor red, green and blue at deferent points of time from one another 

0026 Accordingtoasecondaspectoftheoresent^ 
aplurality of pixelsare lit in response tobnghtnes^n^ 

information is written into the prxels until new second bngh tness "<°™«™ le , a p | ura , ity of data lines 

pluralitvotscanninglinesforindrviduallyselect^ 

formed perpendicularly to the s^ 

etement controlled by each of the scanning l.nes for ^■^ b "f^"2to element into an electric signal to be 

ol the scanning lines. , ♦ r«vw;HoH in series to the second active element and 

,00301 me i™*^^""'^*^^ 

element , „. ma „ «i~t after the scanninq lines are selected, the scanning lines again within the period 

•koiM MHno an end eomMMtoa g,» d a Ml M« """"'"J™ ™ rt m9 capacilM elemenl to contM » 

blue, green and red at different times from one another otharwise 8UCn mat the second active element con- 
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drivecircuittowhicha^^ 

means includes a control circuK lor recew.ng ^f/^!^. J^pSkted h parallel to the scanning lines, and 

by a predetermined period to select by the scanning line drive 

the scanning lines are successively selected in SV"^ ™ ™ uished over the scanning line or the control lines 

circun to light the pixels, the pbce.s "»"- * «» drCUit 

within the period of one scannmg cycle n W*™™ ™ V f such )hat jt flJrther cornprise s a data line drive 

this instance, the image display apparatus ^ * nes and that each of outputs of the scanning line drive 

terminal of the logical AND c.rcuit. briahtness i n(0 rmalion is written into the pixels in a unit ol a scanning 

[0037] In the image display apparatus after brigh "ess inro rna hop scgnni |inG bafore 

ine, tne tight emitting elements included in the P «e Is a re ext "^J^JJJ^ jxels . Qr in other words, after 
brightness informal of a next scanning hne cycle ^ me ^^^Z eM of light can be stopped 
brightness information to written into each p«el and the pixel begins to emrt g ^ ^ emjtting 

before writing o. a next frame is ^T^S!S!Z!!^ Ki In other words, the ratio (duty) of the 
elements after brightness in1ormat,on » wntten «rt ^/^^^e adjusted. The adjustment of the time of light 
time of light mission within one scanmng cycle or on f ^^g, em|tt|ng eienlont. Therefore, by adjusting 
emission (duty) corresponds to adjustment ol ^^^J^XTcBn be adjusted simply and freely. What 
the duty, the display brightness, that ,s, the display . bn ^f" "^'J™ appropriately. For example, if the duty 
is more significant is that the peak current can be ,n ^^^^^ JS is leased to 10 times. If the 
is reduced to 1/10, then an equal brightness value >s *f^^ a ^ 9 fi ^2Sor included in each pixel can be 
peak current is increased to 1 0 times, then the channel tength of thm Mm Uen» 

reduced to 1/10. In this manner, by S u itably seloot.rig th« tho of f ^f e< ^ t ^" d ° ^ e set freely> a de g ree 
included in each pixe. eM h 361 

quality or another image display ap paratus ^"^^^^ ^ present inve ntion will become apparent from 
ESoL^ 

parts or elements denoted by like reference symbols. 
BRIEF DESCRIPTION OF THE DRAWINGS 
[0039] 

. FIG. 1 . a circuit digram of a pixel o, an image display apparatus according to a firs, embodiment of me present 
FIG "^a block diagram of the entire circuit of the image display apparatus of the first embodiment of the present 

K^-. P «-«N.^-l^^ MW " ,md,,,pM,, 

so invention; f cir fi . 
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ol the present invention; and Ilt .., rfnri / 

FIG. 15 is a timing chart illustrating operation of the pixel of Fie. 1 4. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

(0040, Referring to FIG. 1 , there is shown in an X^^^S 
Lording to a first preferred ^^[^^S'ili soanning cycle (frame), 
of scanning lines X (only one » shown ,n^ ^for selec "9 P«*^ ? ^ fQr drjvjng tne pixels 

and a plurality of data lines Y (only one ,s shown ^'J { ^2^J ach olher such , ha t such pixels PXL are 
PXL. The scanning lines X and the data ^\^J^ pe "^Z pixels PXL formed the intersecting points of 
arranged in a matrix at individual intersecting points ^^^J^^p a first thin fi |m transistor TFT1 as a 
the scanning lines X and the data lines Y includes a hght -"^^OLEDja *™ oldj capacitor Cs . The 
first active e.ement a second thin ° ^SSJJS the amount of current 

light emitting element OLED emits hght ^fW*™?!^ 

supplied thereto. The first active element TFT1 . controlled by 9 pxL 

Nation given thereto from me corresponding data ^JJ^^SSSii^ emitting element OLED 
The second thin film transistor TFT2 controls the amount * »CwSSg of the brightness lnformat.on 

,n response to the brightness information written "the homing ^^^Sre^onding to the brightness 
into the pixel PXL is performed by applying an electnc ^signal data ^arvoa ^ f~ jnformation M in 
information to the data line Y in a state wherein the scanning beX s steeled The p g ^ 8late> and 

the pixel PXL isheld by the holdingcapacrtorCsalso^ 

the light emitting element OLED can be kept « a l.t state wfr ^ a , bngMnej. valuec^ P J g jnc|(jdes 
information held therein. As a characteristic n^^r 

control meansforcompulsorilyexl.nguishingW P scanni ^ after 

to the same scanning line X at leas, ,n a u^^ 

brightness information is wntten into ^P lxe,s ^ L "2 "„ m » h state In the present embodiment, the control means 
em Wing elements are placed into an extinguished ^^^^"J^* G of the sec ond thin film transfetor 
includes a third thin film transistor TFT3 (third active !f m ^^^°"^^ ^ ^ p^g^J^i^i the second thin film transistor 
TFT2 of each of the pixels PXL such that rt » possible to control the gate potential o 

TFT2 wrth a control signal to be provided to the gate G of he third ^^^h parallel J* ^ 0 , the 
emttting element OLED. The control signal is JJ 2fp£ oSSrr^p^ scanning line, 

scanning linesXtothethird thin ^ 

When a third thin film transistor TFT3 * P"«*» w" "fthTs^ond thin film transistor TFT2 becomes 0 V. Con- 

stopping control line Z. ««« Qr atuc xwhprpin such Dixels PXL as described above 

[0M1] F.G. 2 shows an entire structure ol the n. age ^J^T^^^, , x2 XN are arranged 

with reference to FIG. 1 are arranged in a matrix. Befernng to F G. * he scann.n line ^ ^ 

in rows, and the data lines Y are arranged I m ^^^^^Z^S^ "%L formed in parallel to the 
scanning lines X and the data lines Y. Further, ^e stopping contnoT " ■ ci(Cujt 21 ^ scanning 

scanning lines XI. X2 XN. The scanning lines X ^J™^*^™ 1 ?^ star1 pulse VSP1 in syn- 

line drive circuit 21 includes a shift register not shown ^^^Sm X1 X2 , XN within one scanning 
chronismwfthaverticalclocks^^ 

cycle. Meanwhile, the stopping control lines Z are connected ,oas »°PP' n 9^' " e f6 a vertical 6tart pU | se VS P2 
cLo, ,ine dr,e circuK 23 includes a shifter not shov.ajj £ stopping control lines 
in synchronism with the vertical ^^^^^^^ vertical start pulse VSP1 by a predeter- 
Z. It is to be noted that the vertical start pulse VSP2 is lormea Dy flaying 6UC . 
n^ed by means of a delay circuit 24. ^"S^SSSV^lS Y in synchronism with 

=2e=^^ 
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n r,- oi e.ar» VSP1 is first inputted to the scanning line drive circuit 21 and the delay circuit 
Ref e rmgtoFIG.3avertical^^ 

24. After the scann.ng ^^^^^^^^ si gnal VCK so thai brightness information is 
the scann.ng Imes X1 X2_ ; .J N in 7 scanning |ine . Eacn of 1ne pixels PX L starts emission of light w,th 

Wmmmmm 

Channel width: W = 5 u.m 

Channel length: L = ^ • \p)\ • \i • Cox • Vp 2 

= 270 \im 

< ,h. cmnH thin film transistor TFT2 correspond to those where the duty of the light emitting 
r00451 Thed mensionsol the second thin Tiimiransisior i ricwn^ k ^ fA nre 1 tn ^ the dutv 

shown in FIG. 1 can be reduced as given below: 

Channel width: W = 5 \m\ 

Channel length: L = 270 ujn X 0.1 = 27 ujh 

imwmmwm. 

[Sm FIG 4 is a block diagram of an entire circuit of an image display apparatus according 10 a second preferred 
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, ,u - c art nuke VSP1 can be set separately for the primary colors of R G and B, and 
ingly.thectelay^^ 

vertical start pulses VSP2R, VSP2G rtwo » w connected to stopping control lines ZR which are 
circuits 23R, 23G and 23B, respeclwely. The red ^ W «™« °° c ^ te6 10 stopping control lines 
control by the stopping control line drwe circu, ]^^^SZ7^m.ooZli^<^ 
ZG which are controlled by the stopping conlrol line drive circuit zdb ^ ro ne q u w apparatus 
control lines ZB which are controlled by the stopping control line drive circuit 23B_ Wrth 

o, the construction , described^ J^^"^ S S«^en« of the colo'r 
surtably adjusting the delay times °]^ e ^^^Z^co can be established simply, .n particular, where 
image display apparatus can be perfo med ^y a "d a cob ^ ^ ^ ^ 

is provided to the gate G of the third thin film transistor 1 1- 1 o mciuoeu r 

Lntof the present invention. Referring to FIG. 6, ^^-J^S^l^^DnE 

conventional pixel described hereinabove with reference to FIG^IO n that h « e ^ J n 9 jna|s o( ^ fi nt 
torm of a two-term^ element having a rectification tunc, J^S?™* A) is Jn- 

nected to a stopping control line Z. The anoaes m w ine * f h two _ termina | elements of 

scanning line are connected commonry to a s opp,g on ro I, ^ the ot the 

the pixels on different scanning lines are electrical^ isolated tram eacn o. db vthestop ping control 
terminaManc^ofthetw^ 

line Z to extinguish the light emitting elements OLED of lAa p ^ in the conventional image 

(one frame) is represented by T. Within a wrrte Per™Hn ' ) p particulBr in the operation illustrated in FIG. 

to the brightness information written therein. Then, after a P r ^ e ^™^°f^ "T® stOD Dinq control lines Z. Conse- 

skskess- ass^s?^ - - «*• — « — - — pM - b * 

no special stopping control line is provided, but duty control of the P*eis pa. is P sepa rately 
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o, input — o,aco^^ 
28, connected, o a 

ol a corresponding one «™^^™™ n is to be 9 noted that each o, the output terminals of the scanning 
input terminal ol each of the AND gate circuits m. ' . X1 x2 XN Uoii Q* the other input 

, ine dr,ecircu« 21 is connected to = 

is schematically represented by applying the characters L and H to the wave or* the ve g ^ 

SSITfiq °14 is an equivalent circuit diagram of a pixel of an image display apparatus according to a sixth embod- 

tance of the second thin film transistor TFT2 and so forth into consideratwa 

STSl teway'^leThe brightness of a display image of a CRT (cathode ray tube) attenuates in the order of , 
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. .u . ,o ma triv tuna uses a display principle of the held type wherein an image continues 
sec, a display apparatus ol the active TOt ™ t « , V^ ™T^ h0 .L ure „ t0 1« displayed, pixels along a contour 
to be displayed for a period of one frame. Therefor ijjn J^J^S changeover of the frame. Thie is 

of the moving picture continue to display the .mage till the .me > <^"°*™ ° r ° cna 9 ^ observes the 

effects, together w«h an after-i^g^ 

image to feel as if the image was displayed ^*°^™'%^ e M type is | OW er than that of a CRT. As a 
quality of a moving picture display on \ d ^\ a ^f^ ^ a ^^^lg to the present invention, and by 
countermeasure to this problem, it is effects to use Xrlage felt by the eyes of the human 

introducing a technique of ^pulsorily extingu^^ J 
being, augmentation of the picture qualrty of a mov.n [^ ^2 Z ! image is displayed in the former half of 

d l9 h«n 9 »» ,«p«9 » MMb. »e. u »t,g spec* t.m». »»» *- 

departing from the scope of the following claims. 



Claims 

1 . An image display apparatus, comprising: 



2. 



a plurality of pixels arranged in a matrix; 



subsequently, 
mation is written into said pixels subsequently. 

An image dispiay apparatus according to cfcim 1. wherein ^^J^^^^l^ 
An image display apparatus according to cfcim therein said con.ro. means includes a third actrve element 



4. 
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a stopping control line provided lor and in parallel to each of sa.d scann.ng Unes. 

scanning line to extinguish the two-terminal elements. 

pixels for red, green and blue at different points of time from one another. 
10. An image dispfcy apparatus according to cfcim 1 , wherein said light emitting element is an organic elec.ro.umi- 

nescence element. 

comprising the steps ot 

writingbrightnessinformatton into eachof said P«*ls by apprying an electric ^ 
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written into said pixels subsequently. 



control line provided for and in parallel to each ot said scanning hnes. 
line being controlled to extinguish the two-terminal elements. 



•x^.r^s=r^===^-^ — 

element. 

green and blue are extinguished at different points of time from one another. 

20. A driving method for an image display apparatus according to drtn 11 , wherein said light emitting element is an 

organic electroluminescence element. 

21. An image display apparatus, comprising: 

a plurality of pixels arranged in a matrix; 

Wmmmwwi= 

the brightness information written in the pixel; 
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^«t^S^^-- is M into - pixe,s until new bri9htne8S 

different points of time from one another. 

^ingrnet^o^^^ 

ol scanning lines lor selecting sa,d p,xe Is m a P'« «S o drive said pixels and wherein said 
perpendicularly to said scanning l.nes for providing ^^^^IhLandeBCholsaidptolsinduting 

comprising the steps ol 

said pixels subsequently; connected to a same one of said scanning lines, 

of time from one another. 

40 formation is written into said pixels, comprising. 



20 



25 



30 



36 



so cycle. 



parallel to each of said scanning lines. 
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, » ^rriinn to claim 23 wherein said control means includes a third active element 

in parallel to each ol said scanning lines. 

4 ^r*nn m Haim 23 wherein said control means selects, after said scanning lines 

element to extinguish said pixels. 
30. An image dispfey apparatus according to Cairn 23, wherein said centre, means extinguishes said pb<e.s .or each 

ol said scanning lines. 

green and red at different times from one another. 

which makes use of an organic substance which emits light with current. 

aa.An^gedispfcyapparatusa^^ 

CocK signal for ^^^l^ S^S ^Sie vertfca. ckxk signal by a prede- 
control circuit for receiving another vert.cal clock signal oouun y » ■ » ^ ^ 

termined period to select said scanning lines or ^^^^^J^ by said scanning line drive 



other inp 
said logical AND circuit. 



new second brightness information is written into said pixels, comprising: 

T£X<^^°° • ^ ° ach °* 8aid pixels by a - ac,ive e,ement control,ed by 

L^ro^^^ 

cycle. 
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is 



20 



25 



over a control line which is provided substantially in parallel to each of sad scannmg tanas. 

provided substantially in parallel to each of said scanning lines. 

said light emitting element, 
extinguish said pixels. 

second active element is controlled to extinguish said pixels. 
42. A dnving method for an image display apparatus according to claim 35, wherein, in the control step, said pixels 

for each of said scanning lines are extinguished. 

red are extinguishable at different times from one another. 

5£~±==x= =zr r~r ~ 

mmmMmwi 

input terminal of said logical AND circuit. 



35 



40 



55 
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